|V cb | by the two methods can be interpreted as corresponding to g R /g L ≈ 0.14 ± 0.18.
The weak decays of b hadrons are one of the most sensitive places, where a non-standard physics may show up. The dominant weak interaction in these decays is strongly suppressed by the small mixing parameter |V cb | ≈ 0.04, thus if there are new physics effects that are not directly proportional to the weak mixing, their relative strength would be most significant in the b decays. The subject of the present note is a bound on possible admixture of a V + A current g R (c R γ µ b R ) to the standard V − A current g L (c L γ µ b L ) in the semileptonic decays b → c l ν. The possibility of a presence of such non-(V − A) structures is most extensively explored for the muon decay [1] , while for the b decays so far only the maximal case of a (V + A) × (V − A) structure of the four-fermion interaction is excluded experimentally [2, 3] and another extreme of a purely vector b → c current is clearly excluded by the very fact of non-zero amplitude of the decay B → D * l ν at zero recoil. A small value of g R /g L is not ruled out so far and can be sought for as one possible sign of new physics.
The structure of the four-fermion interaction for a semileptonic decay of b discussed here can be written as
Since experimentally the information on polarization of the charmed quark is not readily available, one has to seek for bounds on ξ from rate measurements. For a sensitivity to small ξ it is advantageous to look for the effects in the rate of the interference between the right-and left-handed currents. In the decays of the b hadrons the interference of chiral components of the produced charmed quark is proportional to the ratio of the quark mass to its energy: m c /E c . Thus a variation of the rate between the parts of the spectrum with fast and slow charmed quarks would give an information on the value of ξ. It is the variation of the rate, rather than the total rate itself that is informative, since an overall change in the decay rate reduces to a shift in the extracted value of |V cb |. However the theoretical predictions from QCD for the spectra are less justifiable than for the total rates. It would be especially unreliable to extract the energy spectrum of the charmed quarks from the data due to essential dependence on a model for quark fragmentation into hadrons. Even for the directly measurable charged lepton spectrum both perturbative and non-perturbative effects are quite essential, especially near the high-energy endpoint [4, 5] . Moreover, sufficiently below this endpoint the effect of the V + A admixture is quite uniform and produces a suppressed effect on the variation. It is the purpose of this note to point out that a quite sensitive to an admixture of a V + A quark current is a comparison between the inclusive semileptonic decay rate of the B mesons and the amplitude of the exclusive decay B → D * l ν with zero velocity of the D * . There is a significant difference in the dependence of these two quantities on ξ in eq. (1), which can be used for deriving a bound on the admixture of the right-handed current. In other words, any mismatch between the values of |V cb | extracted from the total semileptonic decay rate and the one derived from the data on the exclusive decay with slow D * mesons can be interpreted in terms of the parameter ξ.
In order to quantify this remark, we write the expression for the total rate of the decay B → l ν X c generated by the Lagrangian of eq. (1) ignoring the mass of the lepton l 2 :
where x = m c /m b , the function f (x) is the standard "blocking factor"
and h(x) describes the interference term:
Finally, the factors η 1 and η 2 describe the QCD effects. The standard factor η 1 is studied in detail both perturbatively and non-perturbatively (for reviews see [6, 7, 8] ). The factor η 2 for the interference term is not known yet. However there is no reason to expect any dramatic difference of η 2 from η 1 . At the present level of accuracy of other factors involved in the present analysis it is well appropriate to approximate η 2 by η 1 . In this approximation the hypothetical admixture of the V + A current in the Lagrangian of eq.(1) results in the multiplicative factor in the total semileptonic rate given by
where a realistic value x ≈ 0.3 is used in the last expression. Thus when the mixing parameter V cb is extracted from the data on the inclusive semileptonic decay rate, it is related to the "true" V cb of eq. (1) as |V cb | incl ≈ |V cb | (1 − 0.37 ξ), assuming that ξ is small. The modification of the total inclusive semileptonic decay rate is to be compared with modification of the amplitude of the exclusive decay B → D * l ν at zero velocity v of the D * in the rest frame of the B meson. This amplitude at v = 0 is determined only by the axial current:
where ǫ is the polarization vector of the D * and a non-relativistic normalization for the states is used. Thus in accordance with the coefficient of the axial current in eq.(1) the amplitude gets the factor (1 − ξ) in the presence of a V + A admixture. The form factor F (0) is theoretically tractable [9] within the heavy quark theory. In the leading approximation F (0) = 1 and both the perturbative corrections and the non-perturbative ones due to finite masses of the c and b quarks are being extensively studied over last years (see the recent review papers [6, 7, 8] ). The current "best value" for F (0) with all corrections included is F (0) = 0.90 ± 0.03 [6] , 0.91 ± 0.03 [7] , 0.91 ± 0.06 [8] .
Clearly, there is a consensus on the central value, and the difference in the estimate of the theoretical uncertainty depends on how much conservative attitude is chosen. Most likely the value 0.03 is a fair estimate of the uncertainty, while 0.06 should be regarded as its conservative maximum. An extrapolation of the experimentally measured amplitude to the point of zero recoil of the D * yields the value of |V cb | excl |F (0)|, where |V cb | excl is thus extracted "exclusive" value of the weak mixing parameter. In the presence of the V + A admixture in the current this quantity is related to the "true" |V cb | as |V cb | excl = |V cb | |1 − ξ|. Thus there emerges a difference between |V cb | excl and |V cb | incl , given for small ξ by
The current status of the experimental data and the theoretical determination of |V cb | from the inclusive and the exclusive processes can be derived from the review papers [6] , [7] and [8] . Their results for |V cb | incl × 10 3 are respectively 41.3 ± 1.6 exp ± 2 th , 40 ± 1 exp ± 4 th , and 41.9 ± 1.6 exp ± 2 th 3 . The existing experimental data on the exclusive decay allow for a fairly accurate extrapolation to the kinematical point of zero recoil of the D * , resulting in the current "world average" value |V cb | excl |F (0)| = (34.1 ± 1.4) × 10 −3 (for a discussion and references to specific experiments see Ref. [7] ). This datum and the quoted above theoretical results for F (0) correspond to the extracted values of |V cb | excl × 10 3 respectively 37.7 ± 1.6 exp ± 2 th 4 , 37.5 ± 1.5 exp ± 1.2 th , and 37.5 ± 1.5 exp ± 2.5 th .
It is not entirely clear how to weigh and compare these results in order to estimate the limits on the difference ∆V cb = |V cb | incl − |V cb | excl , given possible correlations in the experimental data on the rates of the inclusive and the exclusive processes and also given certain correlations in the theoretical analyses. Quite loosely, one may estimate the current mismatch between the values of |V cb | extracted by the two different methods as ∆V cb ≈ (3.5± 4.5) × 10 −3 , with the error being dominated by the theoretical uncertainty, and therefore not considered as one standard deviation. This estimate translates into ∆V cb /|V cb | ≈ 0.09 ± 0.12 and according to eq. (8) into an estimate of the V + A admixture parameter ξ ≈ 0.14 ± 0.18. Clearly, for a more accurate estimate a dedicated analysis of the experimental data and of the theoretical uncertainties specifically aimed at determining ∆V cb is appropriate.
It is interesting to notice, that a value ξ ≈ 0.14 would reduce, according to eq.(5) the semileptonic branching ratio for the B mesons by about 10% of its value. This reduction may be quite welcome in view of a possible problem of a low B(B → l ν X) [10] .
It would be far beyond the scope of the present note to discuss possible new physics sources of the V + A admixture in eq.(1). Still, it can be noticed that in view of the recent experimental indication from the experiments at HERA [11, 12] of a leptoquark with mass about 200 GeV and a coupling to eū or to ed, g ∼ 0.03 − 0.05 [13] , one may speculate that an exchange of a scalar coupled to both (lb) and (νc) with similar mass and coupling would result in an effective admixture of the V + A structure in eq.(1) with ξ ∼ 0.1. Needless to mention however the complications [13] with the flavor changing neutral currents that arise from such scalars. In summary. It is pointed out that the difference in the values of |V cb | extracted from the total inclusive semileptonic decay rate of the B mesons and from the amplitude of the exclusive decay B → D * l ν is sensitive to an admixture of a right-handed b → c current in the effective Lagrangian for semileptonic b decays. The results of the existing analyses of |V cb | incl and |V cb | excl can be interpreted in terms of the admixture parameter as corresponding to ξ ≈ 0.14 ± 0.18. A dedicated analysis of the bounds on a mismatch between these two values of |V cb | can further improve bounds on the presence of the V + A structure.
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